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Claims 

A compound of formula 



\ 



X 



.1 



(I) 



a prodrugW-oxide, addition salt, quaternary amine, metal complex or stereochemically 

isomeric forap thereof wherein 

iresents a bivalent radical of formula 



-CI^i^H-CH=CH- 

-N=CHrCH=CH- 

-CH=N-teH=CH- 

-CH=CH-rS=CH- 

-CH=CH-CH=N- 



(a-1) 
(a-2) 
(a-3) 
(a-4) 
(a-5) 



or 



wherein each hydrogenVom in the radicals (a-1), (a-2), (a-3), (a-4) and (a-5) may 
optionally be recced by halo, Ci^alkyl, nitro, amino, hydroxy, Ci.6alkyl- 
oxy, polyhaloCi-salkyl, carboxyl, aminoCi-ealkyl, mono- or di(CMalkyl)- 
aminoCi.6alkyl, Ci^\kyloxycarbonyl, hydroxyC,.6alkyl, or a radical of 
formula 



wherein =Z is =0, =CH-C( 
=N-0-Ci.6alkyl; 
Q is a radical of formula 



=6))-NR^''R^\ =CH2, =CH-C,^alkyl, =N-OH or 



I 0 I 

R2_^Alk-x'— R-— N— C(=0) 



R' 
I 

■N. 



(b-1) 



yl CH-X'— 
\ / 

(CH2)v 



(b-2) 



(CH2)v 



25 





•X'— 



(CH2), 
(b-3) 



(CH2)„ 
(b-4) 



N— X 



N— X^- 



(b-5) 

wherein Alk is Ci^lkanediyl; 

Y' is a bivalent radical of formula -NR^- or -CH(NR^R' 
X' is NR\ S, S(=0), S(=0)2, 0, CH2, C(=0), C(=CH2). ci?(OH), CH(CH3), 
CH(0CH3), CH(SCH3), CH(NR'*R'''), CH2-NR' or NR^-Cl 
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X' is a direct bond, CH2. C(=0), NR*, CMalkyl-NR*. NR''-C,-4alk^, 
t is 2, 3, 4 or 5; 
uis 1,2, 3, 4 or 5; 
V is 2 or 3; and 

5 whereby each hydrogen atom in Alk and the carbocycles and the he^rocycles defined in 

radicals (b-3), (b-4), (b-5), (b-6), (b-7) and (b-8) may oo/onally be replaced by 
R^; with the proviso that when R^ is hydroxy or Ci^aljO'loxy, then R^ can not 
replace a hydrogen atom in the a position relative tc/a nitrogen atom; 
G is Ci-ioalkanediyl substituted with one or more hydroxy/C|.6alkyloxy, 

10 arylCealkyloxy, Cealkylthio, arylCi^alkylthio, HO(-^2-CH2-0)„-, C,.5alkyloxy- 
(-CH2-CH2-0)„- or arylCi^alkyloxy(-CH2-CH2-0)n-; 
R' is a monocyclic heterocycle or aryl; said heterocv^le being selected from piperidinyl, 
piperazinyl, pyridyl, pyrazinyl, pyridazinyl. pyrimjdinyl, furanyl, tetrahydrofuranyl, 
thienyl, pyrrolyl, thiazolyl, oxazolyl, imidazolyK ^sothiazolyl, pyrazolyl, isoxazolyl, 

15 oxadiazolyl; and each heterocycle may optionally be substituted with 1 or where 
possible more, such as 2, 3 or 4, substituentk selected from halo, hydroxy, amino, 
cyano. carboxy, C^alkyl, C^lkyloxy, (Z!,.6alkylthio, CealkyloxyCealkyl, aryl, 
arylC,.6alkyl, arylC^alkyloxy, hydrox/c,.6alkyl. mono-or dKC^alkyDamino, mono-or 
di(C,.6alkyl)aminoC,^alkyl, polyha)<M:,^alkyl, C^alkylcarbonylamino, 

20 C,.6alkyl-S02-NR^'-, aryl-S02-NEr-, Ci-ealkyloxycarbonyl, -C(=0)-NR^=R", 
HO(-CH2-CH2-0)„-, halo(-CH2^H2-0)„-, C,.6alkyloxy(-CH2-CH2-0)„-, 
arylC,.6alkyloxy(-CH2-CH2-p)n- and mono-or di(Ci.6alkyl)amino(-CH2-CH2-0)„-; 
each n independently is 1,2; 3 or 4; 

R^ is hydrogen, formyl, cf-ealkylcarbonyl, Hetcarbonyl, pyrrolidinyl, piperidinyl, 
25 homopiperidinyl, Cj-T^loalkyl substituted with N(R'*)2, or C,.,oalkyl substituted with 
N(R^)2 and optionall/with a second, third or fourth substituent selected from amino, 
hydroxy, C3.7cyclo^kyl, C2.5alkanediyl, piperidinyl, mono-or di(Ci^ialkyl)amino, 
Ci-ealkyloxycari^nylamino, aryl and aryloxy; 

R^ is hydroge/hydroxy. Caalkyl, Cealkyloxy, arylC^alkyl or arylCealkyloxy; 
30 R* is hydro^n, Ci^alkyl or arylC,^alkyl; 

R**, R^*", Ir* and R^** each independently are hydrogen or Ci^alkyl; or 

R^" andiR^", or R*' and R^** taken together form a bivalent radical of formula -(CHz)^- 

wherein s is 4 or 5; 

^/s. hydrogen, C^alkyl, formyl, hydroxyCi^lkyl, Ci^alkylcarbonyl or 
35 jCi-ealkyloxycarbonyl; 
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iy^r^ * Wyi is phenyl or phenyl substituted with 1 or more, such as 2, 3 or 4, substituents 

^ ^ Sected from halo, hydroxy, C,.6alkyl, hydroxyCealkyl, polyhaloCealkyl, and 

Ci^aUcyloxy; 

Het is pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl. 



S :_ 



5 



2. A comp^nd according to claim 1 wherein -a'=a^-a'=a*- is a radical of formula (a-1) 
or (a-2). 

3. A compound according to claim 1 or 2 wherein R' is phenyl optionally substituted 
10 with halo, C.^jalWl or C,.4alkyloxy; or pyridyl optionally substituted with 1 or more 

substituents selecteiifrom arylCealkyloxy, C,.6alkyloxyC,.6alkyl, aryl. mono-or 
di(C,.6alkyl)amino, aMO)-NR^*=R^^ halo or Ci.6alkyl. 

4. A compound according to^y one of claims 1 to 3 wherein G is C^alkanediyl 
15 substituted with hydroxy, CiVlkyloxy, HO(-CH2-CH2-0)„-, 

C,^alkyloxy(-CH2-CH2-0)n-oK^rylCi^alkyloxy(-CH2-CH2-0)„-. 

5. A compound according to any one^ claims 1 to 4 wherein Q is a radical of formula 
(b-5) wherein v is 2 and Y' is -NR^-. 



20 



6. A compound according to any one of clai>ns 1 to 5 wherein X' is NH or CH2. 



7. A compound according to any one of claims ko 6 wherein R is hydrogen or 
C.oalkyl susbstituted with NHR^ wherein R' is^l^drogen or C,.6alkyloxycarbonyl. 

8. A compound according to claim 1 wherein the coinWnd is 
[(A),(S)]-Ar-[l-(2-amino-3-methylbutyl)-4-piperidinyl]-P^6-bromo-2-pyridinyl)- 

ethoxymethyl]-l//-benzimidazol-2-amine; [(A).(S)]-A^-[ 1 -( VminopropylH- 
piperidinyl]4-[ethoxy(6-methyl-2-pyridinyl)methyl]-lH-beniim^^^ 
30 (compound 75); (±)-iV-[l-(2-amino-3-methylbutyl)-4-piperidinyIS-l-[(2- 

methoxyethoxy)(6-methyl-2-pyridinyl)methyl]-l//-benzimidazol-2SMnine;N-[l-(2- 
amino-3-methylbutyl)-4-piperidinyll-6-chloro-l-[(2-methoxyethoxyy(^methyl-2- 

pyridinyl)methyl]-4-methyl-l/f-benzimidazol-2-amine trihydrochloridXtrihydrate; 
[(A),(R)]-N-[l-(2-amino-3-methylbutyl)-4-piperidinyl]-l-[ethoxy(6-methV2- 

35 pyridinyl)methyl]-lH-benzimidazol-2-amine monohydrate; (±)-N-[l-(2-amh^propyl> 
4-pipeTidinyl]-l-[ethoxy(6-methyl-2-pyridinyl)methyl]-l//-benzimidazol-2-armne; 

[(A)(S)]-iV-[l-(2-amino-3-methylbutyl)-4-piperidinyll-l-[ethoxy(6-methyl-2- N 
pyridinyl)methyl]-lfl-benzimidazol-2-amine monohydrate; (±)-Ar-[l-(2-amino-3- 
methylbutyl)-4-piperidinyl]-l-[ethoxy(6-methyl-2-pyridinyl)methyl]-lH-benzimidazo^ 
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-amine; [(A),(R)]-A^-[l-(2-aminopropyl)-4-pjperidinyl]-l-lethoxy(6-methyl-2- 
^dinyl)methyl]-l//-benzimidazol-2-amine monohydrate; (±)-Af-[l-(2-aminoethyl)-4- 
pipSjdinyl]-l-[(6-bromo-2-pyridinyl)ethoxymethyI]-2-benzimidazol-2 
[l-(2-Winoethyl)-4-piperidinyl]-l-[(2-ethoxyethoxy)(6-methyl-2-pyridinyl)^^ 
lH-beiLnidazol-2-ami^ [(B),(S)] N-[l-(2-aininopropyl)-4-piperidinyl]-l-[ethoxy(6- 
methyl-2^pyridinyl)methyl]-lH-benzimidazol-2-amine monohydrate; (±)-A^-[l-(2- 
amino-3-meihylbutyl)-4-piperidinyl]-3-[(2-methoxyethoxy)(6-methyl-2- 
pyridinyl)me^l]-7-methyl-3H-imidazo[4,5-blpyridin-2-amine; {±)-N-[ 1 -(2-amino-3- 
methylbutyl)-4-#)eridinyl]-l-[(2-ethoxyethoxy)(6-phenyl-2-pyridinyl)m^^ 

benzimidazol-2-ie; (±)-N-[l-(2-aininoethyI)-4-piperidinyll-l-l(2- 
methoxyethoxy)(6-ritetyl-2-pyridinyl)methyl]-lH-benzimidazol-2-amine;(±)-yV-[l-(2- 

amino-3-methylbutyl)Vpiperidinyl]-l-[(6-bromo-2-pyridinyl)ethoxymethyl]-4-methyl 
7i/-benzimidazol-2-amiJ»e monohydrate; [(A),(R)]-N-ll-(2-amino-3-methylbutyl)-4- 
piperidinyl]4-[(6-bromo-\rpyridinyl)ethoxymethyl]-i//-benzimidazol-2-amine; (±)-^^ 
[l-(2-amino-3-methylbutyl)\-piperidinyl]-l-[(6-bromo-2-pyridinyl)ethoxyniethyl]-Jif- 

benzimidazol-2-amine; 

a prodrug, N-oxide, addition saltj^uatemary amine, metal complex or stereochemically 
isomeric form thereof. 

9. A compound as claimed in any one^ claims 1 to 8 for use as a medicine. 

10. A pharmaceutical compositioncompri^g a pharmaceutically acceptable carrier, and 
as active ingredient a therapeutically eff\tive amount of a compound as described in 
any one of claims 1 to 8. 

1 1. A process of preparing a composition as claimed in claim 10, characterized in that, 
a pharmaceutically acceptable carrier is intimat^y mixed with a therapeutically 
effective amount of a compound as described in V one of claims 1 to 8. 



30 12. An intermediate of formula 



35 



X 



(IV) 



with R', G and -a'=a'-a'=a''- defined as in claim 1, P being a protective group, and 
Q, being defined as Q according to claim 1 provided that it is de>«^ded of the R^ or 
R' substituent. 
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L An intermediate of formula 



R 



\ 



=)Q3- 



x 



1 



OX) 



withV, G and -a'=a^-a^=a''- defined as in claim 1, and (0=)Q3 being a carbonyl 
derivative of Q, said Q being defined according to claim 1, provided that it is 
. devoided^f the -NR^R" or -NR^- substituent. 
14. An intermediate of formula 



r' 
I 

(0=)G2 



X 



(XXII) 



with R', Q and -a'=a\a^=a''- defined as in claim 1, and (0=)G2 being a carbonyl 
derivative of G, said G tjeing defined according to claim 1. 

15. A process of preparing a compound as claimed in claim 1, characterized by, 
a) reacting an intermediate of foi^ula (Il-a) or (H-b) with an intermediate of formula 

(ni) 



H 
I 



(H-a) 



(n-b) 




with R', G, Q and -a'=a^-a^=a*- defined as in claim k and Wi being a suitable 
leaving group, in the presence of a suitable base and inva suitable reaction-inert 



solvent; 



b) deprotecting an intermediate of formula (IV) 
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d) 



P— Qi— ^ 




\ 



H— Q 



(IV) \ (I-a) 

with R', G, and -a'^a^-a''=a^- defined as in claim 1, H-Qi being defined as Q 
according to claim 1 provided that or at least one R^ substituent is hydrogen, and 
P being a protective group; 

c) deprotecting and reducing an intermediate of formula (IV-a) 



P Q,a(CH=CH) 




\ 



- H-Q.-^ Jl I3 



(I-a) 



as in claim 1, H-Qi being defined as Q 
^ or at least one substituent is hydrogen, 



(IV-a) 

with R\ G, and -a ^a^-a^sa"^- del 
according to claim 1 provided that^ 

Qia(CH=CH) being defined as Qi p?9vided that Qj comprises an unsaturated bond, 
and P being a protective group; 
deprotecting an intermediate of formulk (V) 




(V) 




\ 



H2N— Q2 



4* 



I 



(I-a-1) 

with R , G, and -a'=a^-a^=a'^- defined as in claim 1, and H2N-Q2 being defined as Q 
according to claim 1 provided that both R substi\uents are hydrogen or R and R 
are both hydrogen; 

e) deprotecting an intermediate of formula (VI) 



\ 



*- H2N-Q2-^ 



(VI) 
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/ith R^ G, and -a^=a^-a^=a'^- defined as in claim 1, and H2N-Q2 being defined as Q 

lording to claim 1 provided that both substituents are hydrogen or R and R 
are npth hydrogen, and P being a protective group; 



5 f) deprotecting an intermediate of formula (VII) or (Vni) 



20 



g) 



h) 



P— Qr (OP 




*- H— Qi (OH) ^ 



^ a' 



(I-a.2) 



\ 



Q2' (OP) 



H2N— Qr(OH)- 



'X 



I 



(I-a-1-1) 

with R', G, and -a'sa^-aW-'^fined as in claim 1, H-Qi (OH) being defined as Q 
according to claim 1 provided thdt R^ or at least one R^ substituent is hydrogen and 
provided that Q comprises a hydrdxy moiety, H2N-Q2 (OH) being defined as Q 
according to claim 1 provided that b^ R* substituents are hydrogen or R^ and R 
are both hydrogen and provided that Q^comprises a hydroxy moiety, and P being a 
protective group; 

amination of an intermediate of formula (] 



\ 



(0=)Q3' 



amination 



/ 

G 
\ 



mN— Q3I 



(DO \ 

with R', G, and -a'=a^-a'=a'*- defmed as in claim 1, an^^HjN-QsH being defined as 
Q according to claim 1 provided that both R^ substituentsWe hydrogen or R^ and R 
are both hydrogen, and the carbon adjacent to the nitrogenNcarrying the R , or R 
and R"* substituents contains at least one hydrogen, in the pr^ence of a suitable 
amination reagent; 

reducing an intermediate of formula (X) 
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i) 



j) 



k) 



R' 



NC— 04— ^ 

N' 



reduction 



\ 



3-Q4-< X ^ 



X^ 



(X) \ (I-a-l-3) 

1 7 ^ ^ 

with R , G, and -a 3=a^-a =a - defined as in claim 1, and H2N-CH2-Q4 being 
defined as Q accordinfe to claim 1 provided that Q comprises a -CH2-NH2 moiety, 
in the presence of a suitable reducing agent; 
reducing an intermediate of formula (X-a) 



R*— Cr^alkyl — 01 



R — C I -galkyloxyC | -eal kyl 



\ 



NC-Q4-^ Jl 



4^ 



reduction 



ammonWCi ^alkylOH 



H')lSh-CH 



(X-a) \ (I-a- 1-3-1) 

with G, and -a -a -a =a - defined as in claim 1, H2N-CH2-Q4 being defined as Q 
according to claim 1 provided that Q composes a -CH2-NH2 moiety, and being 
defined as R^ according to claim 1 providea\that it comprises at least one 
substituent, in the presence of a suitable reducing agent and suitable solvent; 



amination of an intermediate of formula (XI) 



^— CH2— Jl 



\ 



\ 



H-.N— CH'>-\CHOH — CH 



2"-<54-\ Jl 



4* 



(XI) 



a-a\-3-2) 

with R', G, and -a'=a^-aW- defined as in claim 1, and H2N^-CH2-CHOH-CH2-Q4- 
being defined as Q according to claim 1 provided that Q compitses a 
CH2-CHOH-CH2-NH2 moiety, in the presence of a suitable amiWtion reagent; 

reacting an intermediate of formula (XII) with formic acid, formami^e and 

ammonia 



4alkyl— C-CH2— Q,-4 I 



O 
II 

H— C 



(XII) 
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ith R\ G, and >a^=a^-aW- defined as in claim 1, and H-C(=0>Q, being defined 
a^Q according to claim 1 provided that or at least one substituent is formyl; 
1) anination of an intermediate of formula (XDI) by reaction with an intermediate of 
form\la (XIV) 



/ 



(0=)Q5-\\ 

N' 



amination 



\ 

N 



(xtp) 



R^— NH2 



(XIV) 



X 



(I-c) 



with R', G, and\a'=a'-a^=a*- defined as in claim 1, and R^'-NH-HQs being defined 
as Q according to^laim 1 provided that is other than hydrogen and is 
represented by R^'^R" is hydrogen, and the carbon atom adjacent to the nitrogen 
atom carrying the R^nd R'' substituents, carries also at least one hydrogen atom, 
in the presence of a suitable reducing agent; 
m) reducing an intermediatOvof formula (XV) 



R' 



(R^)2N-(C,-9alkyl)-NH— HQsH^ 
C(=0)0Ci-4alkyl N' 



(XV' 



reduction 

^ (R^)2N— (C,-9alkyI)-NH— HQ5- 

CH2OH 

(I-C-1) 



with R', G, and -a'=a^-a'=a*- defifled as in claim 1. and 
(R*)2N-[(Ci.9alkyl)CH20H]-NH-HQ« being defined as Q according to claim 1 

15 provided that R^ is other than hydrog^ and is represented by Ci.ioalkyl substituted 

with N(R6)2 and with hydroxy, arid the Wbon atom carrying the hydroxy, carries 
also two hydrogen atoms, and provided that R" is hydrogen, and the carbon atom 
adjacent to the nitrogen atom carrying the V and R* substituents, carries also at 
least one hydrogen atom, with a suitable redi\cing agent; 

20 n) deprotecting an intermediate of formula (XVIX (XVI-a) or (XVI-b) 



(A— o— P)v, 



(A — O— H) 



la 



\ 



P— Qr 



X 



*- H-Q,— ( 



(XVI) 




w 
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O) 



P) 



I A— O— H 



1 

P— Qi— ^ 



(XVI-a 



^. t 



I A— O— H 

R^"— A— O— H 



P — Q 




(XVI-b) 

with G, and -a^=a^-aW- defined\s in claim 1, and H-Qi being defined as Q 
according to claim 1 provided that K^or at least one substituent is hydrogen, 
and R^"-(A-0-H)w, R^''-(A-0-H)2 andV^'''-(A-0-H)3 being defined as R^ 
according to claim 1 provided that R^ is\ubstituted with hydroxy, 
hydroxyCuealkyl, or HO(-CH2-CH2-0)„-\ith w being an integer from 1 to 4 
and P or Pi being a suitable protecting groupy^with a suitable acid, 
amination of an intermediate of formula (XVII) 



X 



I +R^R'*N— H 



X 



with R\ G, -a =a^-a^=a^-, Alk, R^ and R"^ defined as in claift^ 1, in the presence 
of a suitable amination agent; 
amination of an intermediate of formula (XIX) 



o 
II 



H— C— C i-3alkyl— NR 



G 
\ 



L + QfiN— H -►Q6N-CH2— C |-3alkyl— NR 



15 with R\ G, and -a'=a^-aW'*- defined as in claim 1, and Q6N-CH2-Ci.3alkyl- 
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q) 



r) 



leing defined as Q according to claim 1 provided that in the definition of Q, is 
Ciyalkyl-NR*, in the presence of a suitable amination agent; 
deprotecting an intermediate of formula (XXI) 



P — O— < 



R' 
I 

HO-G, 



(XXI) 



(I-q) 



with R', Q, andya'=a^-a^=a*- defined as in claim 1, and HO-Gi being defined a;s 
G according to cmm 1 provided that G is substituted with hydroxy or 

HO-(CH2CH20-)n; 

reducing an intermedi^e of formula (XXII) 



R' 

I 

(0=)G2 



V2 



(XXD) 




R' 
I 

H— <J2— OH 



.4* 



a- 



(I-q-1) 



with R', Q, and -a*=a^-a^=a'^- defiited as in claim 1, and H-G2-OH being defined 



as G according to claim 1 provided that G is substituted with hydroxy and the 
carbon atom carrying the hydroxy substituent carries also at least one hydrogen, in 
the presence of a suitable reducing agenU 

and, if desired, converting compounds of formula (I) into each other following art- 
known transformations, and further, if desired, converting the compounds of 
formula (I), into a therapeutically active non-toxiCvacid addition salt by treatment 
with an acid, or into a therapeutically active non-toxic base addition salt by 
treatment with a base, or conversely, converting the acid addition salt form into the 
free base by treatment with alkali, or converting the ba^ addition salt into the free 
acid by treatment with acid; and, if desired, preparing stereochemically isomeric 
forms, metal complexes, quaternary amines or A^-oxide forms thereof. 



16. A product containing (a) a compound as defined in claim 1 , ami (b) another 
25 antiviral compound, as a combined preparation for simultaneous, separate or 

sequential use in the treatment or the prevention of viral infectioi 
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